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(54) DEVICE FOR FORMING IMAGE AND METHOD FOR FORMING IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a 
device for forming images so that images with high 
gradation and high resolution can be obtained. 
SOLUTION: In the device for forming images equipped 
with at least a photoreceptor and a toner, the outermost 
layer of the photoreceptor contains a polysiloxane 
compound having 1a long-chain hydrocarbon-modified 
siloxane units and 1b alkoxy-modified siloxane units in 
the molecule. The toner has 3 to 8 (am volume average 
particle size Dv and manufactured by a wet 
polymerization method. This device is used for the 
method for forming images. 
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v) (Dn ) <kODM«3&s, 1. O^Dv 20 

/Dn^l. 3r&£kQ3W£L,</Bl,>6ft&o Dv 
/DiKDffiil/Ttt, 1. 2 5J^T* 5 J:9$?gb<, 

1. 2 0J^T^JECC$?$U^ o */c. Dv/DnOTi 

<, 1. 0 5JMJbW»C#SlA». 
[0 06 8 ]$/^ h ^- ^aWfflttfit-T- (»») WJ>t£ 

SFPIA-2 0 0 0 d5$m^ffll^n^o **93CC*y 
t»Ttt, ^n-3S«^H»^|lT»a*Cck&0. 6-2. 1 

2 m mcDfifoasa (mm ^m^o i 5 

3ejt<tOd>&lf*Ci**«Lri»*3&s, 0. 6 — 

2 . 12m m©SKF-<D»tt 1 0 %«T#1EK:»* b < % 

±HSTC*0, ISO. 5%«±"C*»3,.»*0<«1 40 
[0 0 6 9 ] ^CC**9Brffll^*i^«*H*CCOt4rtt 
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[0070] ««tt^8p»"t ur«jffl*p©«^»afe56 

tt^f^hS, Etc, ^ttJ*. 

^VA. rf^yZK&v *? Fi? A, I, ttffWf^n 

ST*, ^f^t^O 

0 — 4 0 mm. ^l<«13-35mm, JgKl*?S 0 
<B16-30mmt^^ o £/c, ^S©«B©»&iS 
WtC, 13-2 5mmW^ll^ *7"i^¥IM. 

[0 0 7 1 ] ««43£l#j*«kfliW#B^JB<!:(0ratCB. ^ 

[0 0 7 2 ] ««43tJ#»±^T?l*fli*i9:W*ti^Cc 

- T ^ V ^K1dI$. ^7*feV>> -fer^^>, ^'Jx? 
^yx^fik 7*y-;i/»J!i, 

[0 0 7 3 ] ^^r< <b fc'W >#HBIi 

jRc^sm^*, sj<y tr.=^TH2#-/k ?i«y*-^*- 
h k ^yx^f;K Tfiyr^F, #y^u£>, ^^p 



00 



IS 



[o o 7 4 ] wim&^mvmmte. o. os-s^m. 

[0075] 3«c. &§micm^*>tiz>my£mzmwm io 
t,tmn<omm* m-r * y > n * b^*^- 

or, mxm&mffimzm tmsmmm t <Dmmmx& 

,»^*Wtc % #y^a*tf>{b^»*^**«S»2t 
I§«tciot»?Brs. 20 
[0 0 7 6 ] ttffiftft£DIE£* 'S>t£< t*>^-f>y-, T 

is-asst (ia) -ca^n^iMMo-te ( i 

. [0 0 7 7 ] 

Mb6] 



R 4 O R 5 



(1 a) 



(1b) 



30 



[0 07 8 ] (— (la) W(lb)^ R a & 
Wir^T^ < i:t^b7KSS^-r o ) 40 

ibfcfmzm-ir&s mtfrm^oxizTJis^frmtim 

[0 0 7 9 ] R 2 «R3raS3jy±©. gas^Worii 
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SSS^ilT**. K3R»l-3©2flfiCDT^^lx>»*J» 

£L< k ^fl^Cte, y^U>g, X^U>S, 7'Df 

u>S, l , 3 -isj )i>mx$>z> 0 te&x 

[0 0 8 1 ] t/c, R s te, ^$fc3kLh<D, (KMS* 

nt 4 ;b[ (chj 2 cHm-=^x&z>ct*mm?z>. 

[0 0 8 2]^t raatc, ^-vt 1 ;-^;^? 
(ch 3 ) 3 C]M^a-c*^c<b^jg«-r^ 0 iy* 

3. 3 -sP^^-ii/- 2 y 

[0 08 3] R\ R\ R 3 ^R s TT^$n^^b7K^ 
[0 08 4] ^(C. R s tCfct,iT. ^V^Db'Jl/^y 

F[(ch,),chl £/c&*£— >-t* y-^?;i/^L-^ 

[(CHJ.CH], J/d^->t'J-^H-?h 
[(CH J ) 3 C]Mgftt*SO»SLK S/c. R 

2 0*«EfC»*L< , 10-1 8^CC»^Ol^ 0 
[0 0 8 5 ] *^tcffl^6n^^y->n^if><t^«ff 
tcte^T, -flSS (U)M(ib) -cl^ti^il 

—ts&t (ia) r*sn*«Ba*ffl©w-&«*«iamtt 

-9 0ia%"C*C #JC|hF^L<«l 0-7 0«% 

[0086] gfc, ^^-o^-»flt<b©sa«its^wff-r 
s«*^ie>, (lb) xmzti2>m&m&<D'm-& 
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0* V < 12 1 M£fc%«_bT?£> 0 , JgK: 
L< te3-9 0«m^ U< «1 0 

-7 0{ISfc%~C£>& 0 «3t#(u (la) <k«Jfi# 

fit < 1 b) <t©Jfc (fflfttt) tt. »£0< 12 1 : 9- 
9 : 1:4-3: 2 jWWCjff* b < , 1 : 3 

-1 : 1 Ul> 0 

Sfc (N c ) t^r^mm^ (Nsi) ±CDjt (N c /N 51 ) 
&2 V *y ^D + t>ft^»*»i Lt^^ L><*24-2 
0T'£>0, WcSf*L<tt6-l 5r** 0 £/c* 10 
JBHHR (No) <fc*-f5RJBWK <N„) Oit <N„/ 
N s i)», S?*L<»1. 1~2T*0, Jgtcj?*L< 
tti. 2—1. 3(s«9i«:fflc»6ii&*y^n 

[0 0 8 8 ] gfc, ^';^n^*Wb*»©5BB«, W 

h y y^;i^>y ;bS-c#>£ 0 & y^P*-FWfc^»<z>S 20 
«^»CD±H^*, 0 . 0 0 5-10 MM% 

[0 0 8 9 ] _hiB^WS#_hfBfSB<£ 0 L, < ^ t> 

ft< ft£{$rojie£>£o cn^y^o^wt^ 

/d^im^ciW35L<. *<z>*&i2#y->n* 
^y^a^if>^b^«icD^fftt % ii3tioo-7 

0000, SJl<^50 00-30000, 

L< « 10000 — 2000 0t^^ e _biE^H<fc9^i 

[0 0 9 0 ] mffifttaswi: ura, # y - n - 

*;U/'<y-;i/*©1»5R«<t-&«!. h y 7 * ^ % ><o 
cfc 5 ft h y r y -;ur;^ h«;^x^7 5 
xD^^ft h y xy-;ur 7*-r.u>t*T 
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E— «SC (2) "C«Sn*fte«!*s#*Ulr> 0 
[0 0 9 1] 
[ft7] 

— Ar 1 — N. k * ; 

[0092] (-fla:^; (2) Ar^aasnw 

[0 0 9 3] Ar^Ar'^^Mlt, 

i<>m. r>h^-fe>3», trys^>ai, fn-;n, ^ 

arorj^^fti. ^T>*, ^-hal, ^/c^T 
IB— ^ (3) "C«$n5WHS^$L^. 
[0 0 94] 



[fb8] 

-^-CR 11 =CR 1 ^— Ar 6 



(3) 



[0 0 9 5 ] <— MS: (3) Ar 6 ^ay>IT 

^ /c « r ^ * ^S^^^S $tiri>rt>cfci^^^ 

fr*mc& (4),a<5>.a(6).5S 

(7) ; a (8) -ca$n^^s*wr-s<b^j^» 

[0 0 9 6 ] 
[ft9] 



(13) 

23 




[0097] 
[{fcl 0 ] 




(6) 
(7) 



#y*^*>, #y f, #y«>u* 

cne><Di^ MHHiXtt^ur y h 

(9) -cftsnswjft^ffi^tffeosWff* 

[0 0 9 9] 

[{til] 40 

-H Ar 1 ! — C— Ar 1 2 — O— C X— C— o4— ( 9 ) 

R 22 

[0100] (— M5£ (9 ) A r^^LO'A r"W«- 
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-era. ^ay>lf, ^r^S, -FDS, jgg-ffc** 
**«#»*L<. c*a6£>i*L 2>£n^* 

*SUrf 4 tftSWKT-* JWyfiW 1 . ^;US. ^ 

£> h y :7/i^ny h y ^;l^^a^ h + i'Stf 

II, R J 1 R 2 s > iC^M u r »K«ifi* u 
;d>Tfej:i^ R a *^R 8a cD^aR«i l/tu, l - 

[oioi] ^^>^-»HicDffifflStt. 5l«. «fir» 

mmi o oss§(5tc^tu5 o-ioo ommb, 

< tt 100-500 msa$<D«fflT& &o «ffift£»cc 

turn, jgaopjaiS!!^, a*©3cSjSL isftafttt## 

10 — 60 /imt$)^ £?£U< ttl 0 — 4 5 Mm, Jg 
[0102] K*f*CC»ffc*»«S-r SfcfeCCR* 

6 0 0-8 5 0 nmOU-!f-7fe^t^^W 
$U^o I^fCil 63 5nmffi, 65 0nm 
ttiS, 7 8 0 n mflifi<DU-1f-***'r^B*««*S 

[0103] *^<DIB#^^ffi^JifB(D?a*^»» 



(14) 



75 



nfcht-r*nH &S3-8 wmOtblSlW^ttSO 
^-T*otfe, «^tt**li» S£ot\ CCD 

[0 10 4]MCC % 9^^W5-4 0%i^ 
[0105] 

r«$j ±<&£<dw: rfiggpj ^sttt-rs. £/c 
[0106] #at^F*as % «»¥***hi : H^g&tig 

•^-f F77^UPA (ultra particle analyze 

r) % ri-;V^-^ri-;U^-^^>^--^;U5 1 i^^ 20 

if- I im (J£TF. 3-;v£-#^>#-£fl$-r) ccj: 

[0107] IS^^^fl (Mw) : ^M-$x- 
i/3>^07^77^ (GPC) te<£*)jR!l£l/fc (£g 
g : SV-lt^GPC^ HLC-8020. 
A : Polymer Laboratory PL-qel Mixed-B 10/i> 

: THR HftiAS : O.lart* tkMM : L> * * 

U» 

[0108] 0. 6-2. 12 Mm<D&?-£fc : ^ 
9 XttMV n -Satt^-«^4Fr«aFPIA^2000K: <fc 0 &'J5E 30 

[0 10 9] 5 0%R»g : VX^ ^ a-S 
S^tftfMWSSSF PIA-20 00icrh *--*»J5£ 

[0110] 

Ittl] R»* = tt-54»ffl»iffli;ffi»<oncDJB*/ 
[0111] pKflRffi h^-©iSBfi- 1 (T 1 ) ] 

(vvvxftnwL- \<omm) mrnfoe 8. 3 3§r, 40 

-H-4 7 6, B*}ft|g«) 3 095. K7^>>0^>-if> 

^*>«^fv^a sc. m— ocmmM 

SL W^6 6%) 1. 6 7«*fi^L 4 9 0'CiCr 

[0112] :xtt-^»twR- i comm) mn 

^ZffittKlftmteV v 1 3 0g|$, 1 

5%**y>sc*$8«l. 2fflS, 1^*3 9 3ffi<&{±& 50 
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[0113] 

[an 

15%* ^ -y > SCfc^S igj5 



[0114] fi-&KJE»T», teSPU #Lafe(D*^«c 

W 1 9 3 . 000, UPA ra^^^JWStt^Fatt 1 6 
3 n m'C^^fco 

[0115] (Wfliafflt^tfcjR- i (Dmm) mnm 

*3 7 6«*{±i&3K fi»«SRT"C9 0°C&CflLaU"C, 
8%«Mft***igiSl. 6SP. m? 8 % T ^ n U>br > 

[0116] 
[*2] 

2-^JV^7^* hx^ y — )l> O.Ol^P 

^^isf-JltsT # V V 0.4SP 

[?LYb»J7K^S] 

15%^ ^ ^ > SCtK^^ 2.5^5 
JKS* 23^3 

[0117] K-&JSJS»T«, ftfiS©16# 
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8 7.0 0 0, U P AriWSUfc^&^att 1 2 3 n 

[0118] (itfeJWfflWi^lW*- i oiS) 

h^l/- 1 5 : 3<D7k&m& (EP-7 0 0 

ftias^w- i 

)K^tktt?4MMK- l 
12 0] ±ffi(0*flfe»*fflt>r, JWTO^JBK: J: 9 



[0 

h^-*lKftUfe. Hl6»(c3t^f*— »0tt^MMKi 1 

*C**6 1I*IB2 5^t6 O'C^MLt 1 B$BHSJ$- 
u ? 6 ^ mr^ 3 0 6 6 e C^gS L,r 3 0 ^ 

(IMiUO. 0 735) ©JBccwunur l«FlB«Jf 

Cfctm (l»ftilt3. 535) *»JBl/r3^6 1l*5K20 
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*Blue GA, ^BflHttt, HJB»3 5%) UPA 
tiffiUc^liiti 15 0nmt*^. 
[0 119] (?»fflFt-0ll»-l) 
* [*3] 

535 (IMilt) 
6.735 (mfcfrt It) 
1.535 UT) 

*Pb14 2#*»T9 3'CCCJ«ai,T 3mffl<%$$Utc 0 *<D 
10 Mai, fctifi, *8fcU I^MT^CifC^O 



[0121] 
1 ) 

(H^-OffWBB-1) (Tl) ©=i-;U* 
-*^>^-tcJ:^#»T^t4ffi«7. 4 Mm, Dv/ 

Dn=l. 19"C*)^ 5 0%RM^0. 95^o 

[0 12 2] [WflUBh 2 (T2) ] 
[f|4] 



i 5%*^y>s C7jc*§*£ 
[0123] ±aa<o*s^%ffl«r»-r . ht©*««: «fc o 

ffi^fffl/c (BMiltO. 635) . ^O^S#U 
W?>3 5^tn6 0°CiC^Ut 3 

*>&c mrsi i 4fl*fcrre 7°ccc^&ur 1 5^^f#L 

*S«(i«»iLtO. 0 7 35) CDJlHCC^tfPbr 3 0 
»«J*U 3 0Wn6 9 a C{C#Sl/c o 15%*^ 
^>SC7k^ (@M<bLt3. 5 35) **R»DL>rjfc 
6 2 45)Mtr 9 B 'CdCW^LX 2mf^^m Ltc e *r<D 

[0124] ( h±-<Dwm-2) mnmbi-- (t 

8 /zm, Dv/Dn=l. 18^**3, 5 0 %R7f2jgte: 
0. 9 5"C^>o/c e 



9535 (IMilt) 
535 (BMiUt) 
6.735 (IMiUt) 
1.535 (IMilt) 

[0125] [*Bfcf*©«B6- 1 ] 

-> i 0 35, ^■jt'^^7-;b (iimft^xn 

(*) Sa D a^#6 0 0 0- C) 5 35&C 1 , 2-^y 

A Fftiitf $n/c^@3 Omm. ^£2 5 4mm, MiV 
1. OmmCDTrt^ -^Al^>'J >#-_hftSia*£fc 
L/. e«»OIi^0. 4g/m I (ftO. 4 urn) t 
& J: 5 tcmM^Jl $ 3fc . 

/ntlWj^PJ (A) 6 0 35, ^bRSihmiur^x^ 
-^mt^m (B) 835, ^7 7iM(C) 0. 1 

5§|5, T;u^i//r^a=^^tt^y->a^^> (d) 
0. 3«Bi. ^'Jryu- hiflKE) lOO^f h 
40 7fcFa77>, h^^>0^1^^|CC^M^^^^r 
«S*fliU SfirlBl, tt*RJ8W^ 1 7 . 5 Mm 

[0126] 
Hfcl 2 ] 



29 



CM 



CH=CI 




(16) 
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(A) 



[0127] 




(B) 



(G) 



CN 



[0128] 



PHa W* 

(k : m£=2 : 3 , . Mw£=1400a> 

* 385 [fbl 4 ] 

CH3 V ^CHs 




CHg 




[0129] 2 : JfcWSfeM&f*] ^fcffc 

> »; =3 «f D «KF 9 6)0. 

[0130] 3 : tb«afc*tt] li** 
P*-*> (fbi^JD) 



CH3 



(m : n = 7 : 3) 

40 [0131] mifeWl 1 lH^XJftfcttA 1 SCJf h^- 
T2£U — r-7V>$- (lp-1900; x^v^ttJR) 

*) , 6 (^-?h->l) , 3 O^-V h->2) <D 

«5£*HtT<Z)«Lhtc«^-ci^ h^-(D?«g (XI ) <b«K 
*h^-OY^ (X2) £^*^X«Kt1-*/BC>TilW5£ 

50 0/c o c^utf#^n«g(XL X2) ^TOS«: 



(17) 
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K X2 ) F<Dfl[*9ll»fc«iB§ 

(XI', X2' ) ilfc. 

[0132] 

[»2i msm (%) = [xr/(xr +x 

2 * ) ] x 1 0 0 

l Ste^r. * 

^ IS 
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* [0133] [J±j&#d 1 1 Kfc^T, A 

[0134] 
[15] 









«5±<D f*- 


m&&±<D hi— 










8S (XI) 


(X2) 






A 1 


1 3 


1.59 


0.28 


9 1 






6 


0.59 


0.18 


8 6 






3 


0.3 4 


0.18 


7 7 


HMW 1 


B 1 


1 3 


1.70 


0.35 


8 7 






6 


0.6 3 


0.20 


8 4 






3 


0.33 


0.17 


7 7 




B 2 


1 3 


1.43 


0, 4 7 


7 8 






6 


0.52 


0.32 


6 6 






3 


0.26 


0.25 


5 2 



[0135] mmm 2 ]«at**A 1 h ^--t 1 

m-<* («ai 3) r<OBHWHL**»Wi <tH 
Steffi. «¥»*JWBL'fc. K^*ii9 3%r*-3 

fc„ 30 
[J:b««3 ]J8Bt»A 1 ML P - 1 9 0 0*fcIECD®8C/ 

»»j*K:<fcSh^-*ffl^r, M-<* («K13) -co 

»4]WB2MLP- 1 9 0 OmJEcomM/ 
ffiftmcJ:* Ft-^^t, («IS13) -co 

(K9*»8 8%r&^/c 0 " 

[0136] awei 1 . itmm 1 . 2 j: 0 . mss^s 

R:j:»J«JBS*itef^-OK¥*tt* flWWBK:^©* 40 

<, mtttzz* &tc, mmmi, 2, it«w3, 4<£ 



[0137] 
[0138] 

1 mutw 

2 ^uses 

3 miasm 

4 JjiflMt 

5 &3p£SE 

6 ?v-~>#mm 
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7 mmmm. 

42 Tis-T—Z 

4 3 {£if£u-^ 

44 JJl^tt-^ 

4 5 mmmt 



cis) 
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* 7 1 ±aps*a$w 
7 2 T»5e»asw 

p 



can 




C51)Int.Cl. 7 
GO 3 G 



3 6 5 



9/08 

9/087 
15/04 
15/043 
21/10 



F I 
G03G 



9/08 



15/04 
21/00 



3 6 5 

3 8 4 

1 2 0 

3 1 2 



F £ — A C#^") 2H0O5 AA06 AA15 AB06 CA14 EA03 

EA05 EA10 
2H068 AA03 AA13 AA19 AA20 BA12 

BA39 BB27 BB33 
2H076 AB02 AB09 AB42 DA37 
2H134 GA01 GB02 GB08 HBOO HDOO 

KG07 KG08 KHOl 



